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ABSTRACT 
This study empirically explores the relationship between Foreign Direct Investment (FDI), non-
oil exports and non-oil real output per worker in Nigeria over the period 1970-2015. In an 
augmented Solow modelling framework, FDI and non-oil exports are assumed to be two key 
determinants of total factor productivity (TFP). The dissertation contributes to existing literature, 
both in terms of its theory-consistent framework and the fact that most studies on Nigeria provide 
ambiguous evidence regarding the relationship between output growth, FDI and non-oil exports. 
The study uses the autoregressive distributed lag (ARDL) bounds testing procedure presented by 
Pesaran, Shin and Smith (2001) to examine whether non-oil exports and FDI are long-run 
determinants of output per worker. The main results show that all the potential determinants have 
significant long-run effects on non-oil output per worker in Nigeria over the period 1970-2015.  
A key result is that FDI as a percentage of GDP has a significant and negative long-run effect on 
non-oil output per worker, while the non-oil exports ratio has a statistically significant and 
positive long-run effect on output per worker. The long-run effect of the gross fixed investment 
ratio is significant and positive, whereas faster population growth reduces output per worker in 
the long-run.  To ensure that FDI positively contributes to output per worker in the Nigerian 
economy and to raise living standards in general, the study suggests several policy measures. 
These measures include: diversifying the economy away from oil; creating efficient and well-
developed financial institutions; increasing expenditure in infrastructure and physical and human 
capital; and designing policies to slow down population growth.   
Key words:  non-oil exports, non-oil real output per worker, foreign direct investment, economic 
growth, augmented Solow model, gross fixed investment ratio, population growth 
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CHAPTER 1:   INTRODUCTION 
1.1 Background to the Study 
A country’s economic prosperity is often related to the inflow of foreign direct investment 
(FDI). In fact, as Lankes and Venables (1996) point out, FDI has often been considered as a 
potential catalyst to promote economic growth and development of the recipient country. The 
potential impact of FDI inflows is expected to improve the growth rates of the host economy 
through employment generation, specialization, managerial expertise, knowledge transfers and 
increased productivity (Tekin, 2012; Xing and Pradhananga, 2013) 
According to Goldberg and Klein (1998), FDI and exports are interrelated in several ways. For 
instance, FDI is known to facilitate the transfer of technology and stimulate domestic 
productivity which, in turn, allow for global assimilation (De Mello, 1997; Borensztein, 
Gregorio and Lee 1998; Oseghale and Amonkhienan 1987; Odozi, 1995; Adelegan, 2000; 
Asiedu, 2003; Akinlo, 2004; and Abogan, Akinola and Baruwa, 2014).  
In analysing the impact of FDI on domestic productivity, De Gregorio (2003) points out that 
FDI is integral to the expansion of productive resources for both oil and non-oil export 
industries in the entire economy. Moreover, previous studies emphasise that FDI is more 
effective than private and public domestic investment as it increases access to global markets 
through the importation of specialised services that are not available in the home county. 
Arguably, FDI can serve as a source of direct capital financing given that most developing 
countries have low domestic savings for investment. In addition, it boosts foreign currency 
reserves, facilitates institutional reforms and improves the level of human capital (Caves, 1996; 
and Noorzoy, 1979)      
Several studies also identify FDI as the key to stimulating aggregate demand and promoting 
economic development (De Mello, 1997; Borensztein, 1998; Chakraborty and Nunnenkamp, 
2008; Nair-Reichert and Weinhold, 2001; Zakia and Ziad, 2007; Baltabaev, 2014; Chowdhury 
and Mavrotas, 2006; Li and Liu, 2005; Zuzana, 2014;  Shaikh, 2010; Sunde, 2017; Xu and 
Sheng, 2012; Lipsey, 2002; and Alfaro, 2004). Moreover, in sub-Saharan Africa, the 
dependence on FDI is visible in all facets of local economic activities (Asiedu, 2001). FDI’s 
importance to growth is also evident in Sjoholm (1999) and Obwona (2001 and 2004). Many 
African economies have thus increasingly sought to enhance their operations and business 
activities to allow for more FDI inflows. According to the 2003 African Union report, one of 
2 
 
the key policy objectives is to attract more FDI, improve social economic development and 
enlarge global export across Africa (Vincent, 2003). These aims are to be met through the New 
Partnership for Africa’s Development (NEPAD), a programme that promotes a positive 
environment that will see resource costs become resource revenue.  
However, despite these potential advantages of FDI, other studies have contended that FDI 
may not have an inclusive effect on the economic prosperity of a developing country (Adams, 
2009; Adams and Opoku, 2015; Frimpong, Eric and Oteng-Abayie, 2006; Yauri, 2011). Studies 
also show that the benefits of FDI depend on other important growth determinants such as a 
well-developed financial market, a stable macroeconomic environment, export promotion, high 
levels of human and physical capital, global financial integration and sound institutions 
(Lankes and Venables, 1996; Borensztein, Gregorio and Lee, 1998; Zhao and Du, 2007; 
Dritsaki and Stiakakis, 2014; Gui-Diby, 2016; Makki and Somwaru, 2004).  
Most firm-level studies reported by Alfaro, Chanda, Kalemli-Ozen and Sebnem (2004), 
Agbloyor, Abor, Adjasi and Yawson (2014), Harrison and Rodriquez-Clare (2010) and Dierk 
(2015) demonstrate that FDI does not cause positive externalities for host countries, as often 
claimed by some policymakers. The empirical evidence from these studies reveals that the 
impact on growth of FDI for most of the recipient developing countries is either negative or 
statistically insignificant. For example, a study by Dierk (2015) on long-run effects of FDI on 
total factor productivity (TFP) in 70 developing countries finds, on average, that FDI has a 
negative long-run effect on TFP. The study confirms the negative effects of FDI on TFP to be 
more dominant in most of the developing countries that demonstrate lower levels of trade 
openness, financial development and human capital. Therefore, empirical findings indicate that 
FDI externalities differ among countries and are ambiguous in nature. In view of this 
ambiguous nature of the relationship between FDI and economic growth and development, it 
is imperative to unveil the actual relationship between FDI, non-oil exports and economic 
growth in the Nigerian economy.   
1.2 Statement of the Problem and Contribution to the Literature 
Given the theoretical advantages of FDI mentioned in the previous section, such as transfer of 
technology, stimulating domestic investment, encouraging export promotion and access to the 
global market, the Nigerian government also believes that attracting more FDI inflows will 
drive the Economic Recovery and Growth Plan (Federal Republic of Nigeria, 2017). 
The World Development Indicators (WDI) report (World Bank, 2016) indicates that net FDI 
inflows to Nigeria amounted to US$3.1 billion dollars in 2015, yet fluctuated substantially over 
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the period 1970-2015. The United Conference for Trade and Development (UNCTAD) World 
Investment report shows that about 90% of the FDI inflows into Nigeria go to the oil sector. 
This pattern may not boost industrialization and may crowd out domestic investment 
(UNCTAD, 2001; 2003).  
In addition to FDI as a potential determinant of growth, non-oil exports together with rapid 
growth of manufacturing activities are seen as key determinants of sustainable growth and 
development (Utomi, 2004; Adenugba and Dipo, 2013). The need to increase manufacturing 
and non-oil export earnings has become increasing pressing because of the decreasing global 
oil price. As revenue from crude oil and gas exports dwindles, there is a growing urgency for 
diversification and industrialisation of the economy, as demonstrated by recent administrations. 
Greater emphasis has now shifted to attracting more FDI to increase manufacturing and non-
oil export earnings with a view of promoting economic development and growth (UNCTAD, 
2007; Federal Republic of Nigeria, 2017) 
Various FDI studies in Nigeria have sought to investigate the relationship between FDI and 
economic growth. However, the results of these studies vary, owing to the time frames covered, 
variables included and the methodologies adopted. Some studies find the effect of FDI on 
growth to be positive (Herzer et al., 2008; Ayanwale, 2007; Umoh, Jacob and Chuku, 2012; 
Akinlo, 2004; Abogan et al., 2014; Olayiwola and Okodua, 2010), while others show this 
relationship to be negative (Oyinlola,1995; Adelegan, 2000; Subasat, 2002) or statistically 
insignificant (Solomon and Eka, 2013; Akinlo, 2004; Anowor, Onodugo and Ikpe, 2013). 
Regarding the effect of non-oil exports on economic growth in Nigeria, several studies find a 
positive and significant effect (Abogan et al. 2014; Usman, 2010; Aladejare and Saidi, 2014; 
Ekperiware, 2009; Ezike and Ogege, 2012; Ifeacho, Omoniyi and Olufemi, 2014). However, 
other studies find a weak or insignificant effect (Subasat, 2002; Okunu and Salami, 2009; 
Anowor et al. 2013). 
To summarise, despite extensive research on this subject matter, there appears to be no 
consensus reached by different researchers in their effort to determine the actual effects of FDI 
and non-oil exports on economic growth in Nigeria for over four decades because the results 
give contradicting evidence. Therefore, in view of the economic plan by the Nigerian 
government to attract more FDI inflows and boost non-oil exports, together with the ambiguous 
nature of empirical studies, there is a need to re-examine the effects of these variables on 
economic growth.  
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This study contributes to the body of knowledge in the following areas.  Firstly, it will adopt a 
more complete and consistent theoretical model relative to other studies that have been 
conducted for Nigeria. In an augmented Solow (1956) model, the study specifies output per 
worker as a function of FDI as a ratio of GDP, non-oil exports as a ratio of GDP, the gross 
fixed capital formation ratio and population growth. More specifically, the original Solow 
(1956) model is expanded so that FDI and non-oil exports are determinants of TFP.   Secondly, 
the study employs the autoregressive distributed lag (ARDL) model developed by Pesaran et 
al. (2001) to test the theoretical model. Thus, the adoption of a theory-consistent model relative 
to the existing literature may provide some additional insights on the relationship between FDI, 
non-oil exports and growth in Nigeria.  
 
1.3  Objectives of the Study 
The aim of this study is to investigate the relationship between FDI, non-oil exports and 
economic growth in Nigeria over the period 1970-2015. The specific objectives are:  
1.  To set up a theory-consistent augmented Solow model in which output per worker is 
specified as a function of FDI (as a percentage of GDP), non-oil exports (as a percentage 
of GDP), the gross domestic investment rate and population growth. 
2. To test for a long-run relationship among the variables, using the autoregressive 
distributed lag (ARDL) bounds testing procedure of Pesaran et al. (2001) and, at the 
same time, to examine whether the FDI ratio, non-oil exports ratio, investment rate and 
population growth are long-run causal determinants of output per worker.  
3.  To derive some policy implications from the results on how to boost non-oil exports 
and maximise the growth potential of FDI inflows. 
 
1.4  Outline 
The rest of the dissertation is structured as follows: Chapter 2 presents a literature review, 
which includes a review of relevant international literature (global perspective) and evidence 
from Nigeria. Chapter 3 outlines the theoretical model and descriptive evidence, while Chapter 
4 presents the econometric methodology and the empirical results. Finally, Chapter 5 concludes 
this study and provides some policy implications. 
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CHAPTER 2:    LITERATURE REVIEW 
2.1 Introduction 
This chapter provides an overview of the literature on FDI theories and empirical evidence 
regarding the correlation between FDI and economic growth. It includes the most relevant 
international literature and evidence from Nigeria. In addition, a brief review will be provided 
of some theoretical literature on non-oil exports in relationship to economic growth in Nigeria. 
The chapter will be structured as followed: section 2.2 discusses the advantages and 
disadvantages of FDI from a theoretical perspective; section 2.3 highlights some of the 
empirical evidence to support the beneficial effect of FDI; section 2.4 explores studies that find 
that FDI has a negative effect on growth; section 2.5 reviews existing literature in Nigeria, and, 
finally, section 2.6 offers a conclusion. 
2.2  Advantages and Disadvantages of FDI: A Theoretical Perspective 
 There is a large amount of theoretical literature that aims to investigate the benefits and costs 
associated with the FDI-growth nexus. Some of these studies argue that a country’s economic 
prosperity is related to significant FDI inflows. Lankes and Venables (1996), for instance, 
argue that FDI has been considered by many authors as a necessary condition to promote 
economic development. It has also been stated that FDI has the ability to raise productivity and 
competitiveness of the recipient country (Adams, 2009).  However, other evidence shows that 
this growth-enhancing effect of FDI does not occur automatically (Borensztein et al., 1998; 
Zhao and Du, 2007), as there are other important growth determinants that could influence 
whether the benefits of FDI are realised in the receipt economy. Some of these determinants 
may include; absorptive capacity, the level of human and physical capital, financial integration, 
sound institutions, quality infrastructures, a stable macroeconomic environment, trade 
openness and export promotion (Borensztein et al., 1998; Sunde, 2017; Zhao and Du, 2007).   
However, most economists assert that FDI creates net additions to domestic investment, and 
eventually promotes total investment in the recipient economy. There are many studies that 
argue that FDI contributes relatively more to growth than does domestic investment (e.g. 
Borensztein et al., 1998). Nonetheless, this claim can only be true when FDI does not replace 
domestic investment (Magdolna, 2004). Moreover, in their influential critique, Boyd and Smith 
(1992) argue that FDI may influence economic growth of the recipient country in a negative 
way due to distortions in the economy, such as financial and price distortions. Using two new 
databases on international capital flows, this study finds that the influence exerted by FDI 
inflows is not independent. In a later study, Lipsey (2002) finds that there are positive effects 
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of FDI on growth, but argues that the relationship between FDI and economic growth is not 
consistent, owing to the lack of effect of FDI gains across sectors such as the manufacturing, 
services and primary sectors. Hirschman (1958) explains that the potential advantages or 
disadvantages of FDI in an economy may rely upon the type of sector into which investment 
is channelled.  
Studies on FDI merits and demerits carried out by many scholars, such as Khaliq and Noy 
(2007) Asiedu and Gyimah-Brempong (2008), Afolabi and Bakar (2016), Gui-Diby (2016) and 
Zhang (2001) explain different ways FDI can affect economic growth either positively or 
negatively. For instance, rather than only providing direct capital financing, FDI may also 
generate positive externalities through the transference of superior technology, knowledge and 
technical expertise. Yet, as Gui-Diby (2016) argue, such knowledge transference between 
domestic firms and foreign firms might not occur, as foreign firms may limit knowledge or 
skills transfer specific to that company.  
In terms of benefits, Findlay (1978) postulates that FDI causes an upward adjustment in the 
rate of technical progress for the host country, which may manifest in better management 
practices and marketing distribution networks. Caves (1996) reiterates that the essence of 
capacity expansion stems from the attraction of increased FDI inflow and the associated 
positive effects. De Gregorio (2003), in analysing the contribution of FDI on domestic 
productivity, affirms the importance of investments in technology transfer and expansion of 
productive resources for the promotion of both oil and non-oil export industries in the economy. 
In addition to these benefits, its importance includes access to global markets through the 
import of specialised services that are not available in the home county, suggesting that FDI is 
more efficient than private and public domestic investment.  
However, another study shows that the positive impact of FDI on economic growth only exists 
above a certain threshold income level, and not below that threshold (Bekhet and Al-Smadi, 
2017). The result is that only countries characterised by a sufficient threshold level can benefit 
from new technologies and derive gains from the diffusion of such technology. Empirical 
evidence also suggests that human capital is essential in explaining the differential impact of 
FDI. Notably, an educated labour force can absorb new technologies associated with FDI. 
Furthermore, it is also believed that the positive effects of FDI on growth are more robust in 
countries that focus on promoting exports rather than import substitution (Balasubramanyam, 
Mohammed, Salisu and David, 1996).  
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In the specific context of Nigeria, Ugochukwu and David (2016) identify several factors that 
discourage FDI. These include a lack of infrastructural development, a large debt burden, 
absence of a sound policy framework, political instability and terrorism. Indeed, terrorism has 
been a major problem for the economy, deterring FDI inflows. The recent Boko Haram 
insurgence in northern Nigeria, militancy in the South-South of Nigeria and the Biafra disquiet 
in Eastern Nigeria have all contributed to deterring foreign investment. Given these above 
arguments, it is important to investigate whether FDI is in fact a key determinant of faster 
growth and development in Nigeria. 
2.3  Empirical Evidence to Support the Beneficial Effects of FDI 
Empirically, different methods have been employed by several researchers to assess the 
theoretical benefits of FDI. However, the findings are ambiguous due to different samples of 
countries, estimation techniques, time periods and methodologies adopted.  Table 1 below 
provides a succinct summary of several studies that show a positive effect of FDI on growth.  
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Table 1. Positive Impact of FDI on Economic Growth  
Author(s) 
Year 
Region(s)/ 
Country and Period 
Methodology Main Results 
Chakraborty and Nunnenkamp 
(2006) 
India 
1987-2000 
Granger causality tests 
and panel cointegration 
Growth effects of FDI fluctuate across various sectors. There is evidence 
of bidirectional causality between manufacturing and FDI. 
Nair-Reichert and Weinhold (2001) 24 developing countries 
1971-1995 
Mixed fixed and random 
coefficients approach 
FDI has a significant impact on growth. However, the relationship varies 
across countries. 
 
Zakia and Ziad (2007)   
 
Jordan 
1976-2003 
Value-at-risk modelling Bi-directional causality exists between FDI and output, and between 
imports and output. 
Baltabaev (2014) 21 developed countries 
and 28 developing 
countries  
Panel data FDI has a positive effect on TFP growth but is only statistically significant 
for countries in which GDP per worker relative to the United States is 
below a certain threshold. 
Chowdhury and Mavrotas (2006) Malaysia and Thailand 
1969-2000 
Lag-augmented vector 
autoregression 
Bidirectional causality exists between growth and FDI in Malaysia and 
Thailand. 
Li and Liu 
(2005) 
 
21 developed and 63 
developing countries  
1970- 1999. 
Panel regressions 
with random effects 
and three-stage least 
squares 
There is a positive effect between FDI and human capital in developing 
countries. 
Zuzana (2014) Slovakia  
2001-2010 
Co-integration method 
and vector error 
correction model 
There is a positive effect of FDI and exports on economic growth. 
Shaikh et al. (2010) Pakistan 
1998-2009 
 vector error correction 
model 
There is a significant positive relationship between FDI, export and growth 
in Pakistan. 
Alfaro et al. (2004) 37 countries  
1970-2002 
Panel cointegration and 
panel error correction 
models 
Strong growth effects from FDI are suggested only for those countries with 
well-developed financial markets. 
Sunde (2017) South Africa 
1990-2014 
ARDL bounds testing 
approach 
The FDI-led growth hypothesis is confirmed. The vector error correction 
model Granger analysis shows unidirectional causality from FDI to 
economic growth and from FDI to exports, and bidirectional causality 
between economic growth and exports. 
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2.4 Evidence for Negative or Insignificant Effects of FDI 
Table 2 below provides a summary overview of several studies that affirm a negative or insignificant FDI effect on economic growth. 
Table 2.  Negative or Insignificant Effect of FDI on Economic Growth 
Author(s) 
Year 
Region(s)/ 
Country and Period 
Methodology Main Results 
Balasubramanyam et 
al. (1996)  
 Cross-sectional data for 46 
developing countries 
Fixed effects model The growth effect of FDI is positive in export promoting countries but negative in import 
substituting countries. 
Dierk (2015) 70 developing countries 
1981-2011 
Panel cointegration 
techniques 
FDI has a negative long-run effect on TFP in developing countries. Negative effects are 
found for sub-samples of countries with lower levels of human capital, trade openness 
and financial development. 
Khaliq and Noy 
(2007) 
Indonesia  
1998-2006 
OLS fixed effects 
regression 
FDI has a negative effect on growth in the mining and quarrying sectors. 
Alfaro, Kalemli-
Ozcan and Sayek 
(2009) 
 19 developed countries and 
43 developing countries 
Panel cointegration FDI has no effect on TFP. FDI stimulates TFP growth significantly only in countries 
with well-developed financial markets. 
Manuchehr and 
Ericsson (2001) 
Denmark, Finland, Sweden, 
and Norway  
1970-1997 
Vector 
autoregression 
model 
 No causal relationship for Finland and Denmark. 
De Mello (1999) 32 developed and 
developing countries  
1970-1990 
Stationarity tests FDI may not improve growth in developing countries. 
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2.5 Evidence from Nigeria 
In addition to FDI, there are also several theoretical reasons why fast export growth may generate 
fast output growth, such as a rise in foreign exchange earnings to finance imported capital goods 
and fast productivity growth through regional or labour specialisation. Fast export growth also 
relaxes the demand constraint imposed by the balance-of-payments and facilitates the flow of 
technical knowledge (Thirlwall, 2001, 2011). In this context, research has been undertaken to 
examine the relationship between FDI, non-oil exports and economic growth in Nigeria. The effect 
of these variables on growth is ambiguous and the results are inconsistent.   
Table 3 below provides a summary overview of several Nigeria studies that show a positive effect 
of FDI and non-oil exports on growth, while Table 4 reports studies that show a negative or 
insignificant effect of these variables on growth. 
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Table 3. Studies that Establish a Positive Effect of FDI and Non-oil Exports on Growth in 
Nigeria 
Author(s) 
Year 
Period Methodology Main results 
Ayanwale 
(2007) 
1970-2002 OLS estimates 
and two-stage 
least square 
method 
FDI has a positive link with economic growth. 
Umoh et al. 
(2012) 
1970-2008 Single and 
simultaneous 
equation 
systems 
There is positive feedback from FDI to growth and from 
growth to FDI. 
Olayiwola 
and 
Okodua 
(2010) 
2000-2007 Variance 
decomposition 
and impulse 
response 
analysis 
There is unidirectional causality from FDI to non-oil 
exports and growth. 
Adeleke 
(2014) 
1999-2013 OLS estimation  There is a positive and significant effect of FDI on 
growth. 
Abogan et 
al. (2014) 
1980-2010 OLS estimation 
and error 
correction 
model 
Non-oil exports and economic growth are positively 
correlated. 
Usman 
(2010) 
1988-2008 Multi-linear 
regression 
Non-oil exports are positively correlated with growth. 
Aladejare 
and Saidi 
(2014) 
1980-2012 Bound test 
approach 
There is a positive and significant effect of non-oil 
exports on growth, both the short and long-run. 
Ekperiware 
(2011) 
1970-2010 OLS estimation Non-oil FDI is statistically significant and has a positive 
effect on growth. 
Ezike and 
Ogege 
(2012) 
1970-2010 Correlation 
analysis and 
least square 
techniques 
There is a positive and significant effect of non-oil 
exports on economic growth, both in the short and long 
terms. 
Ifeacho et al. 
(2014) 
1980-2012 OLS estimation Non-oil exports are positively correlated with economic 
development. 
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Table 4. Studies that Establish a Negative or Insignificant Effect of FDI and Non-oil Exports 
on Growth in Nigeria 
Author(s) 
Year 
Period Methodology Main results 
Oyinlola 
(1995) 
  Chenery and 
Strout wo-gap 
model (1966) 
FDI has a negative effect on economic development 
Solomon 
and Eka  
(2013) 
1981-2009 Static OLS 
estimation 
FDI has a positive but insignificant impact on Nigeria 
economic growth 
Adelegan 
(2000) 
1970-1995 Seemingly 
unrelated 
regression  
FDI stimulates consumption and imports and is 
negatively related to gross domestic investment  
Akinlo 
(2004) 
1970-2001  
 
Error correction 
model 
 
FDI has a small and not statistically significant effect on 
economic growth in Nigeria 
Anowor 
(2003) 
1981-2012 Endogenous 
growth model 
FDI has a weak impact on non-oil exports and on 
economic growth in Nigeria 
Subasat 
(2002) 
 
 
 OLS Export promotion does not have any significant impact 
on economic growth of low-income countries (including 
Nigeria) 
 
The main conclusion that can be drawn from the Nigerian studies in Tables 3 and 4 is that there is 
contradictory evidence on the exact relationship that exists between FDI, non-oil exports and 
growth. Some of the FDI/non-oil export studies find a positive relationship while others find a 
negative or weak relationship with growth.   
2. 6  Conclusion  
It is clear that there is a large amount of literature on the relationship between FDI and growth. 
The international literature appears to be ambiguous on the exact nature of the relationship 
between FDI and growth. Moreover, the role of FDI seems to be country-specific and the findings 
could be dependent on several other influencing factors, such as human capital, trade openness 
and institutional conditions in the receipt countries.  Similarly, in the specific context of Nigeria, 
the main findings from the literature review in Tables 3 and 4 are inconclusive. Some studies argue 
that there is a negative effect of FDI on economic growth, while others highlight a positive or 
weak relationship between them.  
The literature review for Nigeria in Table 3 and 4 also included studies that have looked at non-
oil exports. The role of non-oil exports is an important policy issue in Nigeria, given that 
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government has designed several policy measures to diversify the economy away from crude oil 
exports. The studies by Abogan et al. (2014) and Ezike and Ogege (2012) find a positive effect of 
non-oil exports, while Anowor et al. (2013) find a weak impact of non-oil exports in prompting 
economic growth in Nigeria.  
In summary, given the ambiguous nature of the literature in Nigeria, the main contribution of this 
study to the existing literature is to adopt a more encompassing theoretical model of analysis that 
explicitly links output per worker with the domestic investment rate, population growth and other 
TFP determinants, which include FDI and non-oil exports. In addition, the ARDL bounds model 
presented by Pesaran et al. (2001) is used to estimate the augmented Solow model, which provides 
several advantages relative to some of the convention techniques that have been adopted in 
Nigeria.  
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CHAPTER 3: THEORETICAL MODEL AND DESCRIPTIVE EVIDENCE 
3.1 Introduction 
This chapter provides the theoretical model and descriptive evidence that will be used to examine 
the relationship between FDI, non-oil exports and economic growth in Nigeria over the period 
1970-2015. Section 3.2 augments the original Solow (1956) model with FDI and non-oil exports, 
section 3.3 discusses the data and model specifications used in the study, section 3.4 presents 
descriptive evidence and statistics used to analyse the trends in the variables over the period 1970-
2015, while section 3.5 provides a conclusion to this chapter. 
3.2 Theoretical Model 
The theoretical framework for this study is derived from the original Solow (1956) model (see 
Mankiw, Romer and Weil, 1992). In that original model, TFP is left unexplained. Following a 
similar theoretical approach adopted in Knight, Loayza and Villanueva (1993), the model in this 
study is expanded to accommodate the inclusion of other determinants of TFP, such as FDI and 
non-oil exports. 
The conventional Cobb-Douglas production function of the Solow model takes the following 
form: 
𝑌𝑡 = 𝐾𝑡
𝛼(𝐴𝑡𝐿𝑡)
1−𝛼                                       (1) 
where 𝑌𝑡 is output at time t,  𝐾𝑡 is capital, 𝐿𝑡 is labour and 𝐴𝑡 is technological progress or 
knowledge input. The Solow model assumes that 0 < α < 1, which implies α + (1 − α) = 1. Thus, 
the production function exhibits constant returns when both capital and labour are increased by 
1% but diminishing returns to capital alone.       
Dividing equation (1) by 𝐴𝑡𝐿𝑡 results in its intensive form: 
  𝑦𝑡 = 𝑘𝑡
𝛼                         (2) 
where 𝑦𝑡 = 𝑌𝑡/ 𝐴𝑡𝐿𝑡  is the output-technology ratio and 𝑘𝑡 =  𝐾𝑡/𝐴𝑡𝐿𝑡 is the capital-technology 
ratio. Capital accumulation evolves according to the following equation: 
  ?̇?𝑡 = 𝑖𝑌𝑡 − 𝛿𝐾𝑡                           (3) 
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where  ?̇?𝑡 is the time derivative of the capital stock, 𝑑𝐾𝑡/𝑑𝑡;  i = I / 𝑌 is the fraction of output 
devoted to investment (I) and 𝛿 is the rate of which the capital stock depreciates due to wear and 
tear. 
Dividing equation (3) by  𝐾𝑡  gives the growth rate of capital: 
                
?̇?𝑡
𝐾𝑡
= 𝑖
𝑌𝑡
𝐾𝑡
− 𝛿                              (4) 
Taking growth rates of the capital-technology ratio, 𝑘𝑡 = 𝐾𝑡/𝐴𝑡𝐿𝑡, gives: 
  
?̇?𝑡
𝑘𝑡
=
?̇?𝑡
𝐾𝑡
− 𝑔 − 𝑛                              (5) 
   where 𝑔 is the exogenous growth rate of technology and 𝑛 is the population growth rate, which is 
assumed to be equal to labour force growth. The assumption of diminishing returns to capital in 
the model implies that the long-run growth rate, g, is exogenously fixed. Thus, policy shocks that 
change the investment rate (i) and population growth rate (n) generate temporary growth effects 
but permanent level effects in output per worker. 
Substituting (4) into (5) and simplifying gives:  
  ?̇?𝑡 = 𝑠𝑦𝑡 − (𝑛 + 𝑔 + 𝛿)𝑘𝑡                        (6) 
Technology or TFP evolves according to the following equation: 
  𝐴𝑡 = 𝐴0 𝑒
𝑔𝑡𝑓𝑑𝑖𝛽1𝑛𝑜𝑥𝑝𝛽2                                    (7) 
where fdi is the ratio of FDI to GDP and noxp is the ratio of non-oil exports to GDP. 
Setting ?̇?𝑡 = 0 in equation (6) and substituting for 𝑦𝑡 = 𝑘𝑡
𝛼 gives the steady-state capital-
technology ratio:                                            
 𝑘∗ = (
𝑖
𝑛+𝑔+𝛿
)
1
1−𝛼
                           (8) 
Substituting (8) into (2) gives the steady-state output-technology ratio: 
   𝑦∗ = 𝐴𝑡 (
𝑖
𝑛+𝑔+𝛿
)
𝛼
1−𝛼
                             (9) 
Therefore, output per worker along a balanced growth path evolves as: 
  
𝑌𝑡
𝐿𝑡
= 𝐴𝑡 (
𝑖
𝑛+𝑔+𝛿
)
𝛼
1−𝛼
                           (10) 
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Substituting (7) into (10) and taking logs gives:  
𝑙𝑛 (
𝑌𝑡
𝐿𝑡
) = 𝛽0 + 𝑔𝑡 + 𝛽1ln (𝑓𝑑𝑖) + 𝛽2ln (𝑛𝑜𝑥𝑝) +
𝛼
1−𝛼
ln(𝑖) −
𝛼
1−𝛼
ln(𝑛 + 𝑔 + 𝛿) + 𝜀𝑡           (11) 
where 𝛽0 = 𝑙𝑛𝐴0 and  𝜀𝑡 is an error term. Equation (11) is the econometric model that will be 
estimated in the next section.      
3.3  Data and Empirical Model Specification  
To estimate equation (11), the study uses annual time series data for the period 1970-2015.  
Consider output per worker, Y/L. Mankiw et al. (1992) exclude oil-producing countries from their 
sample on the premise that available output (GDP) data in these economies do not adequately 
measure value added. To get around this issue, the present study uses non-oil real GDP output (Y) 
obtained from the National Bureau of Statistics (NBS). Labour force (L) data are sourced from 
Penn World Table 9.0 (PWT9) and measures the working age population, comprising persons 
aged 15-64 years. The non-oil export (noxp) variable is sourced from the NBS. The other variables 
are obtained from World Development Indicators (WDI). Table 5 provides a summary of all the 
variables in equation (11), data sources and expected signs. 
Table 5. Data Definitions, Sources and Expected Signs 
Abbreviation Variable Source  Expected Signs 
Y/L Non-oil real output (Y) per worker (L) NBS, PWT 9.0 Positive 
GDP Nominal GDP WDI Positive 
fdi Net FDI inflows as a ratio of GDP WDI Positive/Negative  
noxp Non-oil exports as a ratio of GDP NBS Positive  
i Gross fixed capital formation  
(domestic investment) as a ratio of GDP 
WDI Positive 
(𝑛 + 𝑔 + 𝛿) Population growth rate (𝑛)  
(working age population) 
PWT 9.0 Negative 
 
3.3.1 Foreign direct investment ratio (fdi) 
From equation (11), the sign on the FDI ratio is indeterminate. The FDI ratio could be positive or 
negative based on the theoretical advantages and disadvantages of FDI inflows discussed in 
Chapter 2. Moreover, the empirical evidence in the international literature (see Tables 1 and 2) 
and Nigerian studies (see Tables 3 and 4) is ambiguous on the exact sign.  
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3.3.2 Non-oil export ratio (noxp) 
The sign of the non-oil export ratio in equation (11) is expected to be positive. According to 
Thirlwall (2001, 2011), fast export growth lifts a balance-of-payments constraint on demand 
growth, generates foreign exchange to purchase imported capital goods, stimulates fast 
productivity growth through regional or labour specialisation and facilitates the flow of technical 
knowledge. Overall, the majority of studies conclude that fast export growth in Nigeria raises 
economic growth (see Table 3 in Chapter 2). However, there are several studies that find the output 
growth effect of exports to be weak or insignificant (see Table 4 in Chapter 2). 
3.3.3 Gross fixed capital formation ratio (i) 
The investment ratio in equation (11) is hypothesised to have a positive effect on output per 
worker. An increase in the proportion of resources devoted to physical capital accumulation raises 
capital per worker and production. Several studies find a positive relationship between gross fixed 
capital formation and growth (Mankiw et al., 1992; Bond, Leblebicioglu and Schiantarelli, 2010) 
3.3.4 Population growth (n + g + ) 
The effect of population growth (n) is contained in the term n + g + . Following Mankiw et al. 
(1992), it is assumed that g +    is fixed at 0.05, where g = 0.02 is the long-run growth rate of the 
United States and  = 0.03 proxies the depreciation rates that have been calculated for the United 
States and a broader sample of countries (see Romer, 1989). An assumption of the Solow model 
is that technology is a public resource freely available to all countries, so that countries share a 
common rate of technological progress, g = 0.02, in the very long run. Since reliable data on 
depreciation rates are unavailable in developing countries,  = 0.03 is used as a proxy for Nigeria. 
Returning to equation (11), faster population growth implies an increase in n + g + , which 
reduces capital per worker and output per worker. Thus, the sign on n + g +   is expected to be 
negative. 
3.4. Descriptive Analysis 
Figure 1 below plots all the variables in equation (11) over the period 1970-2015. Non-oil real 
GDP per worker does not show major trend shifts over the period 1970-1985.  From 1985 until 
1990, the economy recorded an upward increasing trend, followed by stagnation, and then rapid 
growth from 2000 onwards. The initial growth revival from 1985 until 1990 coincided with major 
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economic reforms that were initiated by the World Bank and International Monetary Fund. These 
reforms advised developing countries and transition economies to cut subsidies, privatise state-
owned enterprises and liberalise prices. In 1986, Nigeria initiated these reforms by establishing 
the Structural Adjustment Programme (SAP) (Mimiko, 1995). Other reforms included exchange 
rate and interest rate deregulations, the establishment of Nigeria’s deposit insurance corporation, 
entry into banking business, devaluation of the currency and the introduction of exchange controls.  
Following the stagnation period in the 1990s, Nigeria’s output per worker demonstrated a sharp 
increase from 2000 onwards.  The trend shift in output per worker since 2000 was due to the boom 
in primary commodity prices and stronger links with the oil sector (backward linkages). The 
increase coincided with faster growth of non-oil exports from 2000 as well. However, the upward 
trend in output per worker and non-oil exports since 2000 coincided with a fall in FDI.  
The FDI ratio (Figure 1) increased since 1985 following the economic reforms introduced by the 
Nigerian government, but then seems to have decreased since the mid-1990s, with a sharp drop 
following the global financial crisis in 2008.  
Non-oil exports include agriculture, manufacturing and services. As shown in Figure 1, the non-
oil export ratio experienced a sharp declining trend from 1970s until the early 1980s owing to the 
over-dependence on the oil sector as a source of foreign exchange in the Nigeria economy. 
Thereafter, the trend started to increase owing to the austerity measures and economic reforms to 
diversify the economy initiated by the government in 1985/86.  
The gross fixed investment ratio was maintained at a relative high rate until 1980, averaging 33% 
over the period 1970-1980. Thereafter, it fluctuated around a lower average rate of 11% over the 
period 1981-2015. Finally, population growth exhibited large fluctuations until the mid-1980s, but 
then stabilised around a lower average rate until 2015. 
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Figure 1. Trend of the Variables (log scale), 1970-2015 
 
3.5 Concluding Remarks 
This chapter has described the theoretical framework that will be used to explore the relationship 
between FDI, non-oil exports and economic growth in Nigeria by adopting a theory-consistent 
model. The data cover the period 1970-2015 and are sourced from WDI, NBS and PWT 9.0. The 
chapter also provided an overview of the trends in the variables used in the empirical model and 
how they have evolved over time. 
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CHAPTER 4:     METHODOLOGY AND EMPERICAL RESULTS 
4.1    Introduction  
This chapter outlines the econometric methodology and discusses the empirical results of the 
augmented Solow (1956) model derived in the previous chapter. To assess the exact relationship 
between FDI, non-oil exports and output per worker, the structure is as follows: section 4.2 
presents the econometric model and methodology that underlie the ARDL model; section 4.3 
discusses the results of the unit root tests; section 4.4 presents the bounds test for cointegration 
and long-run solution of the ARDL model over the period 1970-2015; and section 4.5 presents the 
restricted error-correction model representation of the ARDL model. The final section, 4.6, offers 
a conclusion to this chapter. 
4.2 Econometric Model Estimation and Testing Procedures 
Equation (11) in the previous chapter is the basic empirical model. Rewriting the equation in a 
slightly different way gives:                                                                                                                
ln( 𝑌/𝐿)𝑡 = 𝛽0 + 𝑔(𝑇𝑅𝐸𝑁𝐷)𝑡 + 𝛽1 ln(𝑓𝑑𝑖)𝑡 + 𝛽2 ln(𝑛𝑜𝑥𝑝)𝑡 + 𝛽3ln(𝑖)𝑡 − 𝛽4 ln(𝑛 + 𝑔 + 𝛿)𝑡 + 𝜀𝑡      (12)                                                                                                                    
where TREND is a time trend, 𝛽3 = /(1 − ) and  𝛽4 = /(1 − ). Table 5 in Chapter 3 provides 
the definitions and data sources of all the variables in equation (12).  
To analyse the long-run relationship among the variables specified in equation (12), the study 
adopts the ARDL bounds method proposed by Pesaran et al. (2001). The motive for adopting the 
ARDL technique for this dissertation is because of the numerous econometric benefits associated 
with the approach.  
 The econometric technique provides consistent, robust and efficient estimates for small sample 
data, even when the regressors are integrated of different orders, i.e. I(1) or I(0). In addition, 
endogeneity is effectively controlled for once a suitable choice of the lag length is made (see 
Pesaran et al., 2001). 
Accordingly, the econometric model in equation (12) can be transformed into the dynamic 
unrestricted error-correction version of the ARDL model in the following way:  
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∆ln ( 𝑌/𝐿)𝑡 = 𝛼0 + ∑ 𝛼1𝑗 ∆ln (𝑌/𝐿)𝑡−𝑗 
𝑝
𝑗=1
+ ∑ 𝛼2𝑗 ∆ln (𝑓𝑑𝑖)𝑡−𝑗
𝑞
𝑗=0
+ ∑ 𝛼3𝑗
𝑟
𝑗=0
∆ln (𝑛𝑜𝑥𝑝)𝑡−𝑗 
               + ∑ 𝛼4𝑗 ∆ ln(𝑖)𝑡−𝑗 
𝑠
𝑗=0
+ ∑ 𝛼5𝑗  ∆ ln (𝑛 + 𝑔 + 𝛿)𝑡−𝑗
𝑢
𝑗=0
+ 0  ln (𝑌/ 𝐿)𝑡−1 +   1 ln (𝑓𝑑𝑖)𝑡−1   
   
                  + 2 ln( 𝑛𝑜𝑥𝑝)𝑡−1 +  3ln (𝑖)𝑡−1 + 4 ln (𝑛 + 𝑔 + 𝛿)𝑡−1 +5𝑇𝑅𝐸𝑁𝐷𝑡+ 𝑣𝑡                      (13)                                   
 
where ∆ represents the first difference operator and 𝑣𝑡 the error term. 
Equation (13) is estimated with an unrestricted constant and restricted linear trend (TREND). 
Determining the optimal lag length is an important issue in the ARDL modelling procedure. This 
study employs the Akaike Information Criterion (AIC) to select a suitable lag length for each of 
the variables1. In addition, to mitigate heteroscedasticity effects, robust standard errors are derived 
from Newey-West’s adjusted covariance matrix, using a truncation lag of four.  
The null hypothesis of no cointegration in equation (13) is given by 𝐻0: 0 = 1= 2 = 3=4= 
5= 0, against the alternative of cointegration, 𝐻1: 0 ≠ 0  1 ≠ 0  2  ≠ 0  3 ≠ 0  4 
≠ 0  5 ≠ 0. According to Pesaran et al. (2001), the lower bound critical values assume that the 
regressors are purely I(0) while the upper bound critical values assume that the regressors are 
purely I(1). When the F-statistic is higher than the upper bound critical value, the null hypothesis 
of no levels relationship may be rejected regardless of the order of integration, suggesting the 
existence of a long-run relationship among the variables. Equally, if the F-statistic is less than the 
lower bound critical value, the null hypothesis of no levels relationship cannot be rejected, 
signifying the absence of cointegration among the variables. However, if the value of the F-
statistic lies between the lower and upper bound critical values, then the result is inconclusive.  
Once cointegration is established, the long-run estimates in equation (12) can be obtained by  
solving equation (13) in the following way: 
1
 = −(1 /0 ); 2 =−(2 /0); 3= −(3 /0); 4= 
−(4 /0); and g = −(5 /0). The final step is to estimate the restricted error-correction model 
representation of equation (13). 
                                                          
1 The parsimonious model selected by the AIC is statistically robust relative to the models selected by alternative 
model selection criteria. 
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The empirical analysis uses the software programme, EViews 10. To examine the statistical 
robustness of the results, the restricted error-correction model is subjected to various diagnostic 
and structural stability tests. These include tests for normality, heteroscedasticity, the Breusch-
Godfrey serial correlation test, Ramsey’s Reset test for functional form specification and structural 
stability tests based on cumulative sum (CUSUM) and cumulative sum of squares (CUSUMSQ) 
of the recursive residuals. 
4.3 Unit Root Tests 
To determine the maximum order of integration of the series, the study uses the augmented 
Dickey-Fuller (1979) (ADF) and the Phillips-Perron (1988) (PP) unit root tests. The null 
hypothesis of a unit root is rejected when the absolute values of the t-statistics obtained from the 
ADF and PP tests exceed Mackinnon’s (1996) critical values.  
Although the bounds testing procedure allows for a mixture of I(1) and I(0) variables, it is useful 
to determine the order of integration of the variables a priori. This gives some indications of which 
critical values should be used: the lower bound values for purely I(0) variables or the upper bound 
values for purely I(1) variables. The results of the unit root test are presented in Table 6 below. 
  Table 6. Summary of Unit Root Tests, 1970-2015 
Variable  ADF test: t-values 
(Constant, Linear Trend) 
PP test: t-values 
(Constant, Linear Trend) 
Conclusion 
Level                  First differences Level                  First differences   
ln(Y/L) -1.478987                  -7.261*** -1.568                      -7.175*** 1(1) 
ln(fdi) -1.030231                     -11.519*** -2.562                      -11.628*** 1(1) 
ln(noxp) -3.023575                  -6.595***      -2.858                       -7.375*** 1(1) 
 ln(i) -2.136771                  -6.487*** -2.166                       -6.847*** 1(1) 
ln(𝑛 + 𝑔 + 𝛿) -6.123079***            -7.270*** -8.004***                      -38.245*** 1(0) 
MacKinnon (1996) critical values:                (i)  1%            -4.180 
     (ii)  5%          -3.515 
     (iii)  10%       -3.188  
***, ** and * denotes significance at the 1%, 5% and 10% levels respectively.  
   Source: Author’s compilation using EViews 10. 
Except for the population growth variable (n + g + ), the null of a unit root cannot be rejected for 
all the level variables at the 1%, 5% and 10% significance levels. After first-differencing, however, 
the null of a unit root is rejected for all the variables at the 1% significance level. It can therefore 
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be concluded that the population growth variable is I(0) and all the other level variables are I(1). 
The bounds testing procedure is tailor-made to deal with a mixture of I(1) and I(0) variables.   
 
4.4  Bounds Test for Cointegration  
First, we determine the optimal lag length of the unrestricted error-correction model in equation 
(13). Beginning with a lag length of 4, the AIC chooses a lag length of ARDL-AIC (1,1,0,0,0). 
The bounds test for cointegration among the variables is carried out by using a standard F-test for 
the joint significance of the lagged levels of the variables.  
The null hypothesis of no levels relationship among the variables in equation (13) is given as 𝐻0: 
0 = 1= 2 = 3=4= 5= 0, against the alternative of cointegration,𝐻1: 0 ≠ 0  1 ≠ 0  2  ≠
0  3 ≠ 0  4 ≠ 0  5 ≠ 0.. Table 7 below presents the result of the bounds test for cointegration, 
where the critical values in Pesaran et al. (2001) correspond to k = 4 (the number of regressors) 
for the unrestricted intercept and restricted trend option.  
Table 7. Bounds Test for Cointegration, 1970-2015 
Dependent  
Variable 
 
Test statistic 
 
Value 
Critical value bounds  
Conclusion Signif.     I(0)          I(1) 
GDP per worker 
ln (𝑌/𝐿) 
F-statistic 
K 
3.396310 
4 
10%         2.68          3.53 
5%            3.05         3.97 
2.5%         3.4           4.36 
1%            3.81         4.92  
Inconclusive  
 
 
 
The results of the bounds test for cointegration show that the value of the F-statistic (3.39) lies 
between the lower critical value bound and the upper critical value bound at the 5% significance 
level. The test for cointegration is therefore inconclusive. This result may partly be attributed to 
the mixture of I(1) and I(0) variables.  To provide more definite evidence of cointegration, consider 
the solved long-run solution of the ARDL-AIC (1,1,0,0,0) model in Table 8 below.  
 
 
 
 
 
 
 
24 
 
Table 8. Estimated Long-run Coefficients, 1970-2015  
Dependent variable: GDP per worker (𝐥𝐧 (𝒀/𝑳)) 
Variable  Coefficient  Std. error t-Statistic Prob. 
ln(fdi) -0.165131*** 0.033109 -4.987489 0.0000 
ln(i)  0.149416*** 0.049338  3.028395 0.0045 
 ln(noxp)  0.209680*** 0.032270  6.497587 0.0000 
ln(𝑛 + 𝑔 + 𝛿) -0.102791*** 0.028225 -3.641806 0.0008 
TREND  0.039713*** 0.002922 13.59168 0.0000 
***, ** and * denotes significance at the 1%, 5% and 10% levels respectively 
Source: Author’s compilation using EViews 10. 
The results show that all the long-run estimates are significant at the 5% level over the period 
1970-2015, suggesting that there is a cointegrating relationship among the variables. The FDI ratio 
(fdi) is significant at the 1% level and contains a negative sign. The results show that a 1% increase 
in the FDI ratio leads to a 0.16% fall in output per worker. The negative effect of FDI in Nigeria 
is consistent with the findings of Oyinlola (1995), Adelegan (2000) and Akinlo (2004). 
There are several reasons why FDI may have a negative effect on output per worker in Nigeria. 
One reason could be because of underdeveloped financial institutions in Nigeria, which is in line 
with the findings of Alfaro et al. (2009). Another reason for such a negative effect is proposed by 
Dierk (2015), who argues that the negative effects of FDI on TFP are more dominant in most 
developing countries with lower levels of human capital and underdeveloped financial institutions. 
In addition, most of the FDI inflows to Nigeria are associated with natural resource exploration. 
Similarly, under-investment in infrastructure deters the facilitation of the production and 
distribution of goods and services. Hence, Nigeria can only absorb the full benefits of FDI in the 
long run by creating well-developed financial institutions, raising investment levels in human 
capital, lifting barriers on trade, improving the infrastructure, eliminating high levels of corruption 
and diversifying the economy away from being solely dependent on oil revenue.  
Table 8 shows that the non-oil exports ratio (noxp) is statistically significant at the 1% level and 
positively associated with output per worker. A 1% increase in the non-oil export ratio 
(agriculture, manufacturing base and services) would cause a 0.209% rise in output per worker in 
Nigeria. This significant result supports government policies that have favoured or encouraged 
non-oil exports. The importance of non-oil exports shown in the study is consistent with the 
following studies in Nigeria: Usman (2010), Oseghale and Amonkhienan (1987) and Abogan et 
al. (2014). 
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Gross fixed capital formation as a percentage of GDP is a significant determinant of output per 
worker in Table 8. The results show that a 1% increase in the gross fixed capital formation ratio 
increases output per worker by 0.149%. The investment ratio result implies that an increase in the 
fraction of resources devoted to physical capital accumulation raises capital per worker and 
eventually leads to higher output per worker levels (see Mankiw et al. 1992; Bond et al. 2010).  
The final long-run result in Table 8 shows that 1% increase in population growth (n + g + ) 
reduces output per worker by 0.102%.  
4.5 Error-correction Model Estimates 
Table 9 below presents the restricted error-correction representation of the ARDL-AIC (1,1,0,0,0) 
model2.  
The results show that output per worker adjusts towards its long-run equilibrium value in reaction 
to changes in all its significant long-run determinants discussed in the previous section. The error-
correction term (𝑒𝑐𝑚𝑡−1) in Table 9 is significant at the 1% level and correctly signed and confirms 
the existence of a long-run level relationship among the variables. The coefficient estimate of 
0.22−  shows that 22% of any disequilibrium between actual output per worker and its equilibrium 
value is made up during a year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          
2 The parsimonious error-correction model generated by Eviews 10 does not directly report the short-run estimates 
of the investment rate, non-oil exports and the population growth rate variables. These can be calculated by 
multiplying the long-run coefficients in the ecm by the error-correction coefficient -0.22.   
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Table 9. Error-correction Model Estimates (unrestricted constant and restricted trend),  
               1970-2015 
Dependent variable: GDP per worker (∆𝐥𝐧 𝒀/𝑳) 
     Variable        Coefficient                         Std.error                t-Statistic                 Prob. 
        C  2.581066***   0.532432           4.847692                    0.0000 
∆ln(𝑓𝑑𝑖)𝑡                                    -0.013001           0.014053                      -0.925098                   0.3609 
 𝑒𝑐𝑚𝑡−1                                       -0.220390***     0.045824                      -4.809535                   0.0000 
ecm = ln 𝑌/𝐿 – [-0.16511*ln(fdi) + 0.1494* ln (i) + 0.2097* ln(noxp) − 0. 1028* ln (𝑛 + 𝑔 + 𝛿) + 
0.039*TREND] 
                             R-squared                       0.355293 
                             F-Statistic                        11.57292*** (0.000) 
                             Heteroscedasticity (F-test) 
                             LM Serial Correlation (F-test) 
                             Normality ( 𝑥2) 
                             Functional form (F-test) 
 
                       2.67** (0.02) 
                       0.84     (0.43) 
                       0.65     (0.72) 
                       1.50     (0.22) 
***, ** and * denote significance at 1%, 5% and 10% levels respectively. P-values are in parentheses.  
 
Source: Author, computation using EViews 10 
Consider the diagnostic tests in Table 9. The Breusch-Godfrey serial correlation Lagrange 
multiplier (LM) test is insignificant with a p-value of 0.4393. Based on this result, it can be 
deduced that the null hypothesis of no serial correlation of up to two lags cannot be rejected at 
conventional levels of significance.   
The Breusch-Pagan-Godfrey test for heteroscedasticity is significant at the 5%, with a p-value of 
0.0240. The null hypothesis of homoscedasticity is rejected; thus, the error terms are 
heteroscedastic. To correct for this, Table 9 reports robust standard errors, using the Newey-West 
adjusted covariance matrix with a truncation lag of four.  The p-values for Ramsey’s RESET test 
for functional form and the Jacque-Bera test for normality are 0.22 and 0.72 respectively. They 
indicate that the errors are normally distributed, and the functional form of the model is specified 
correctly.   
Finally, to test for the structural stability of the model, Figure 2 reports the CUSUM and 
CUSUMSQ tests scaled by their 5% critical values. The test statistics fall within the 5% critical 
bounds, demonstrating that the model is structurally stable.  Overall, the diagnostic, structural 
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stability and cointegration tests show that the empirical model is statistically robust, well-specified 
and theory consistent. 
Figure 2. CUSUM and CUSUMSQ Test for ARDL Model Stability  
 
 
 
 
4.6 Concluding Remarks 
This chapter has outlined the econometric methodology to test the augmented Solow model 
developed in Chapter 3 and has presented the estimation results. The results show that all the 
potential determinants have significant long-run effects on output per worker in Nigeria over the 
period 1970-2015. Moreover, the diagnostic and structural stability tests show that the model is 
well specified and statistically robust.  
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The main results reveal that FDI as a percentage of GDP has a significant and negative long-run 
effect on output per worker. The negative effect could be because of underdeveloped financial 
institutions in Nigeria, which is in line with the findings of Alfaro et al. (2009). Another plausible 
reason why FDI may be negatively associated with output per worker in this study is advanced by 
Dierk (2015). He emphasises that the negative effects of FDI on TFP are more dominant in most 
developing countries with lower levels of human capital and underdeveloped financial institutions. 
Another potential reason for the negative effect, which is related to the above, could be the so-
called Dutch disease effect (see Corden and Neary, 1982; Sachs and Warner, 2001). A rise in FDI 
means an expansion of the oil industry, which may crowd out resources to non-oil activities. An 
increase in oil revenues from FDI would raise the demand for non-tradable goods. Because non-
tradables (such as financial institutions and physical infrastructure) are underdeveloped, the price 
of tradables relative to non-tradables would fall, thus reducing the profitability of non-oil 
activities, such as the manufacturing sector (see Rodrik, 2008). This, in turn, explainis the negative 
effect of FDI on non-oil output per worker. The negative effect of FDI on output per worker in 
Nigeria is consistent with several previous studies (see the survey in Chapter 2, Table 4).  
Another key result is that the non-oil export ratio has a statistically significant and positive long-
run effect on output per worker. This finding supports government policies and strategies that have 
benefited the non-oil sector. 
Other policy-relevant results relate to physical capital accumulation and population growth. The 
significant and positive long-run effect of the gross fixed investment ratio indicates that an 
increase in the fraction of resources devoted to physical capital accumulation would stimulate 
growth and development in Nigeria. Finally, faster population growth reduces output per worker 
in the long run. Policy measures aimed at slowing down population growth would therefore have 
beneficial effects in terms of Nigeria’s long-term growth and development prospects.   
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CHAPTER 5:  CONCLUSION AND POLICY IMPLICATION 
5.1 Conclusion 
This study had two main objectives. The first was to set up an augmented Solow model in which 
output per worker is explained by FDI, non-oil exports, domestic investment and population 
growth. In the original Solow (1956) model and in the augmented version of Mankiw et al. (1992), 
TFP is left unexplained. In this study, FDI and non-oil exports are assumed to be two key 
determinants of TFP (see Knight et al., 1993). The second main objective was to test for a long-
run relationship between non-oil output per worker and its determinants in Nigeria over the period 
1970-2015 within the theoretical framework of the augmented Solow model. The study used the 
ARDL bounds testing procedure developed by Pesaran et al. (2001) to examine whether non-oil 
exports and FDI are long-run determinants of output per worker. This dissertation contributes to 
the existing literature on Nigeria in terms of its theory-consistent framework and the fact that most 
studies provide ambiguous evidence on the relationship between growth, FDI and non-oil exports.  
The main results show that all the potential determinants have significant long-run effects on non-
oil output per worker in Nigeria over the period 1970-2015.  A key result is that FDI as a 
percentage of GDP has a significant and negative long-run effect on non-oil output per worker. 
A potential explanation for the negative effect may be related to the Dutch disease effect (Corden 
and Neary, 1982; Sachs and Warner, 2001). Since most of the FDI inflows to Nigeria are 
channelled to the oil industry, this may crowd out resource flows to non-oil activities, such as 
manufacturing. Given the underdeveloped nature of Nigeria’s financial system, poor infrastructure 
and lack of human capital, an expansion of the oil industry through FDI inflows will raise the 
demand for non-tradable goods and services. Because non-tradables are underdeveloped, the price 
of tradable goods relative to non-tradable goods will fall, thus reducing the profitability of non-oil 
activities such as manufacturing. This phenomenon may explain the negative effect of FDI on 
non-oil output per worker.  
The study further reveals that non-oil exports as a ratio of GDP has a statistically significant and 
positive long-run effect on non-oil output per worker. This finding supports government policies 
and strategies that have benefited the non-oil sector. For instance, in 1986 Nigeria initiated the 
SAP (Mimiko, 1995) that emphasised the importance of export-led growth via non-oil activities.  
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As expected, the long-run effect of the gross fixed investment ratio is significant and positive, 
suggesting that an increase in the fraction of resources devoted to physical capital accumulation 
would stimulate growth and development in Nigeria. Finally, the results show that faster 
population growth reduces output per worker in the long run.  Policy measures should be aimed 
at slowing down population growth.  
5.2 Policy Recommendations 
Given the main findings of this dissertation, the following policy recommendations below could 
be employed to ensure that the relationship between FDI inflows and non-oil output per worker 
becomes positive in Nigeria: 
➢ The Nigerian government should endeavour to create a stable macroeconomic 
environment, eliminate corruption, improve infrastructural development and establish 
well-develop financial institutions. In addition, there is a need to diversify the economy 
away from oil, which would make Nigeria less vulnerable to fluctuations in the price of 
oil.  
➢ The government should strengthen policies that would improve the level of human capital 
and increase the number of educated workers that can absorb new technologies associated 
with FDI.  
➢ The findings equally suggest the need for the Nigerian government to increase non-oil 
exports for improved growth performance. Doing so can be achieved by channelling FDI 
inflows into the non-oil sectors (manufacturing, services and agriculture) that have the 
capacity to employ more labour.   
Other policy measures derived from this study relate to physical capital accumulation and 
population growth: 
➢ There is a need to increase investment in physical capital to stimulate growth in the 
economy. Fast-growing Asian economies have investment rates that exceed 30%, while 
Nigeria’s investment rate averaged less than 15% during 2000-2015. 
➢ The Nigeria government should introduce policy measures aimed at slowing down 
population growth to maximise capital per worker, which is a key input in the production 
function. Investment in female education is often seen as an important measure to reduce 
population growth. 
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